Pupillographic evaluation of the time course of atropine effects in the mouse eye.
The nonselective muscarinic antagonist atropine is currently the most potent drug against myopia development in both humans and animal models. However, the mechanism by which myopia is suppressed is still unknown, and the time course of its action is not well documented. Therefore, we have studied the duration of mydriasis in the mouse, a new model of myopia, after topical application of a single eye drop with different doses of atropine. The light-induced pupil response of the C57BL/6 (B6) wildtype strain was studied in alert mice that were restrained by grasping their necks. A video image-processing program detected the pupil and measured its diameter at 25 Hz sampling rate. To stimulate, an arrangement of green LEDs, which was attached to the recording video camera, could be flashed for 40 ms by pressing a key on the keyboard. A single drop of atropine solution (1, 0.5, or 0.1%) was instilled in one eye and the recovery of the pupil responses was followed for at least 150 h. Both eyes were measured. 1) Under the defined stimulation conditions, untreated wildtype mice displayed a pupil constriction of 23.7 +/- 2.4%. 2) All doses of atropine caused complete suppression of the pupil responses in the treated eyes within 1 min. 3) The pupil responses of the fellow eyes remained unaffected and were not different from those in untreated animals. 4) The recovery from mydriasis was very slow and did not show clear differences with dose. The extrapolated duration of complete recovery was about 10 d (0.1%: 217 h; 0.5%: 230 h; 1%: 294 h). Atropine caused a longlasting suppression of the pupil responses in the mouse eye. That the duration of recovery was not obviously dose-dependent suggests that all doses used in this study were saturating the receptors in the iris musculature.